Inhibition of Ca2+-activated cyclic nucleotide phosphodiesterase reaction by a heat-stable inhibitor protein from bovine brain.
An inhibitor protein of cyclic nucleotide phosphodiesterase is demonstrated in bovine brain extract and separated from modulator binding protein, a recently discovered inhibitory factor of phosphodiesterase. The new inhibitor protein is similar to the cyclic AMP phosphodiesterase inhibitor from bovine retina (Dumler, I. L., and Etingof, F. N. 1976) Biochim. Biophys, Acta 429, 474-484) in its heat stability: it retains full activity upon heating in a boiling water bath for 2 min. The new inhibitor protein counteracts the activation of the Ca2+-activatable cyclic nucleotide phosphodiesterase by the Ca2+-dependent modulator protein without affecting the basal activity of the enzyme. The inhibition of phosphodiesterase by the inhibitor can be reversed by high concentrations of modulator protein but is not influenced by a 20-fold increase in Ca2+ concentration. In contrast, a Ca2+-independent form of cyclic nucleotide phosphodiesterase is not inhibited by the inhibitor protein. These results suggest that the heat-stable inhibitor protein is specific against the action of the Ca2+-dependent modulator protein. Gel filtration analyses on Sephadex G-75 and G-100 columns have shown that the inhibitor protein and the modulator protein may associate in the presence of Ca2+. The molecular weights determined by the gel filtration for the free inhibitor protein and the complex of the inhibitor and modulator protein are about 70,000 and 85,000, respectively.